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(54) Multi-session disc having DVD application session, and recording and/or reproducing 
apparatus and method thereof 



(57) A multisessk^n disc having a digital versatile 
disc (DVD) application session, a recording/reproducing 
apparatus, and a recording/reproducing method, are 
provided. In thts'multisession disc, which has a compact 
disc read only memory (CD-ROM) session (21 ), a lead- 
in area (22), a lead-out area (24), and a user area (23), 
each having a compact disc read only memory (CD- 
ROM) format, are distinguished, and digital versatile 
disc (DVD) application information based on a predeter- 



mined file system is recorded in the user area. There- 
fore, the disc can be used for music video or presenta^ 
tion which requires short-time reproduction using low- 
priced CD media. Also, general CD players can repro- 
duce audio information in an audio CD session, DVD 
players can reproduce a DVD application in a CD-ROM 
session, and audio CD players, which support a multls- 
esston CD, can reproduce a DVD application as well as 
audio information. 
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Description 

[0001] The present invention relates to the field of op- 
tica) discs, and more particularly, to a multi-session disc 
having a digital versatile disc (DVD) application session, 
and a recording and/or reproducing apparatus tor the 
same and a method thereot. 

[0002] DVD video format is used to record and repro- 
duce high Image quality video data and/or high sound 
quality audio data having a transmission rate of about 
10 Mbps (mega bits per second). However, DVD is gen- 
erally used by people who do large-scale marketing, 
such as film producers, since the manufacture of the 
DVD is a great expense. 

[0003] At present, popular CDs have become much 
cheaper, and even common users can directly manu- 
facture CDs with the spread of CD-R (Recordable). Al- 
so, 32x-spe6d CD drives are now on the market due to 
the development of techniques for CD drives. 
[0004] General CDs include audio CDs, video CDs, 
and CD-ROMs. A CD-ROM is a disc having a logical 
format which is used for data recording of a computer 
in contrast to an audio CD or a video CD. These CDs 
are differentiated by control information in a sub-Q area 
of a lead-in area and top of contents (TOC) information. 
If an audio CD is prescribed in the control information in 
the sub-Q area, the CD is immediately recognized as 
an audio CD. If general data other than the audio CD is 
prescribed in the control information in the sub-Q area, 
the CD is recognized as a video CD or a CD-ROM. 
[0005] Given that the transmission rate of CDs is 
about 1,5 Mbps. 8x-speed or greater CD drives have a 
10 Mbps or faster transmission rate, so that data record- 
ing and reproduction at the same rate as the transmis- 
sion rate of DVDs is possible. However, the recording 
time of CDs is much shorter than that of DVDs, so that 
CDs cannot record data for a long period of time. How- 
ever, CDs can be used when high image quality repro- 
duction is required for a short time for applications such 
as clips for presentation or promotion. 
[0006] Multisession CDs can record at least two ses- 
sions having different formats such as an audio CD, a 
video CD and a CD-ROM. For example, on a multises- 
sion CD, several audio CD sessions and CD-ROM ses- 
sions can exist. Here, the CD-ROM session denotes a 
session having a logic format used for data recording by 
computers, in contrast to an audio CD. The sessions are 
distinguished by the TOC information in the lead-in area 
of a corresponding session of a disc. That is. when the 
TOC information in a corresponding session indicates a 
CD-ROM, existing audio CD players do not reproduce 
the CD-ROM sesston. 

[0007] Therefore, a multisession CD shown in Figure 
1 is a format designed so that only an audio CD session 
1 Is reproduced by general audio CD players, and a CD- 
ROM session 2, on which several data associated with 
the audio CD session are recorded, is used for comput- 
ers or the like. 



[0008] If a DVD application is recorded on the CD- 
ROM session existing on the multisession CD as pro- 
posed by the present invention, general CD players re- 
produce the audio information In the audio CD session, 
5 and DVD players reproduce the DVD application in the 
CD-ROM session. If a single album for an audio CD is 
produced, songs and musical performance can be re- 
corded on the audio CD session, and the music video 
or the like of each song of a DVD application can be 
recorded on the CD-ROM session. 
[0009] However, existing multisession CD recorders 
cannot record such data, so a new recorder is required. 
Existing CD/DVD dual-purpose players play only an au- 
dio CD by recognizing only an audio CD session, so that 
a DVD application written to a CD-ROM session cannot 
be reproduced since a reproduction process for DVD 
applications is not performed when a physical media 
used in existing CD/DVD dual- purpose players is a CD. 
[001 0] With a view to solve or reduce the above prob- 
lem, an aim of embodiments of the present invention is 
to provide a multisession disc having a DVD application 
session. 

[001 1 ] Another aim of embodiments of the present in- 
vention is to provide a disc recording apparatus for re- 
cording DVD information on a multisession disc having 
a DVD application session. 

[0012] Still another aim of embodiments of the 
present invention is to provkje a disc reproducing appa- 
ratus for reproducing a multisession disc having a DVD 

application session. 

[0013] Yet another aim is to provide a disc recording 
method of recording DVD information on a multisession 
disc having a DVD application session. 
[001 4] Still yet another aim Is to provide a disc repro- 
ducing method of reproducing the information on a mul- 
tisession disc having a DVD application session. 
[0015] Additional aims and advantages of embodi- 
ments of the invention will be set forth in part in the de- 
scription which follows and, in part, will be obvious from 
the description, or may be learned by practice of the in- 
vention. 

[001 6] According to a first aspect of the present inven- 
tion there is provided a multisession disc including a 
compact disc read only memory (CD-ROM) session, in 
which a lead-in area, a fead-out area, and a user area, 
each having a CD-ROM format, are distinguished, and 
a digital versatile disc (DVD) application format based 
on a predetermined file system is recorded in the user 
area. 

[0017] Preferably, the predetermined file system is a 
universal disc format (UDF) a universal disc format 
(UDF) bridge format. 

[001 8] According to a second aspect of the invention, 
there is provided an apparatus for recording/reproduc- 
ing data on/from a multisession disc including a CD- 
ROM session in which a lead-in area, a lead-out area 
and a user area each having a CD-ROM format are dis- 
tinguished, the apparatus comprising: a first encoder for 
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encoding received audio and/or video (AA^) signals in a 
DVD lormat to provide an AA/ stream; a first formatter 
for formatting the AA/ stream in a predetermined file sys- 
tem for DVD application; and a second formatter for writ- 
ing data formatted in the predetermined file system to 
the user area, formatting data for the lead-in area and 
the lead-out area in a CD-ROM format, and writing CD- 
ROM formatted data to the lead-in area and the lead- 
out area. 

[0019] The apparatus may further comprise: a second 
encoder for encoding received audio and/or video (A/V) 
signals in accordance with a CD application to provide 
an AA/ stream; a third formatter for formatting the A/V 
stream received from the second encoder in a CD ap- 
plication format; and a fourth formatter for writing the 
output of the second formatter in a CD-ROM session 
format and writing the output of the third formatter in a 
CD session format, to provide multisesston CD format- 
ted data. 

[0020] The predetermined file system may be a uni- 
versal disc format (UDF) a universal disc format (UDF) 
bridge. 

[0021] The apparatus may further comprise: a differ- 
entiator for determining whether a disc loaded into a 
drive is a video CD, an audio CD, or a multisession CD 
having a CD-ROM session; an analyzer for analyzing 
whether a predetermined file system exists, if it ts deter- 
mined by the differentiator that the disc is a multisession 
CD and that a corresponding session is a CD-ROM ses- 
sion; a first deformatter for deformatting a DVD applica- 
tion when the predetermined file system exists, and pro- 
viding first deformatted data; and a first decoder for de- 
coding the first deformatted data to restore the original 
A/V signal. 

[0022] The apparatus may further comprise: a second 
deformatter for deformatting a CD application which has 
been read from a disc loaded Into a drive, if it is deter- 
mined by the differentiator that the disc is either a video 
CD or an audio CD or that the disc is a multisession CD 
and that a corresponding session is an audio CD ses- 
sion or a video CD session, and providing second de- 
formatted data; and a second decoder for decoding the 
second deformatted data to restore the original A/V sig- 
nal. 

[0023] The apparatus may comprise: a first differenti- 
ator for determining whether a disc loaded into a DVD/ 
CD-ROM dual purpose drive is a DVD or CD, by check- 
ing the physical structure of the disc; a second differen- 
tiator for determining whether the disc is a video CD, an 
audio CD or a multisession CD having a CD-ROM ses- 
sion, if it is determined by the first differentiator that the 
disc is a CD; an analyzer for analyzing whether a pre- 
determined file system exists, if It is determined by the 
second differentiator that the disc is a multisession CD 
and that a corresponding session is a CD-ROM sessbn, 
or If it is determined by the first differentiator that the disc 
is a DVD; a first deformatter for deformatting a DVD ap- 
plication stored on the disc loaded into the drive if the 



predetermined file system exists and providing first de- 
formatted data; a first decoder tor decoding the first de- 
formatted data to restore the original A/V signal; a sec- 
ond deformatter for deformatting a CD application which 

5 has been read from the loaded disc, if it is determined 
by the second differentiator that the disc is either a video 
CD or audio CD, or that the disc is a multisession CD 
and that a corresponding session is an audio CD ses- 
sion or a video CD session, and providing second de- 

10 formatted data; and a second decoder for decoding the 
second deformatted data to restore the original A/V sig- 
nal. 

[0024] According to another aspect of the Invention, 
there is provided a method for recording/reproducing 

'5 data on/from a multisession disc having a CD-ROM ses- 
sion in which a lead-in area, a lead-out area, and a user 
area each having a CD-ROM format, are distinguished, 
comprising: (a) encoding received audio and/or video 
(A/V) signals in a DVD format to provide an A/V stream; 

20 (b) formatting the /W stream in a predetermined file sys- 
tem for DVD application; and (c) writing data formatted 
in the predetermined file system to the user area, for- 
matting data for the lead-in area and the lead-out area 
in a CD-ROM format, and writing CD-ROM formatted 

25 data to the lead-in area and the lead-out area, to provide 
first formatted data. 

[0025] The method may further comprise: (d) encod- 
ing received audio and/or video (A/V) signals in accord- 
ance with a CD application to provide an A/V stream; 

30 (e) formatting the A/V stream in a CD application format 
to provide second formatted data; and (f) writing the first 
formatted data in a CD-ROM session format and writing 
the second formatted data in a CD session format, to 
provide multisession CD formatted data. ' * 

35 [0026] The predetermined file system may be a uni- 
versal disc format (UDF)or a universal disc format (UDF) 
bridge format. 

[0027] The method may further comprise: (d) deter- 
mining whether a disc loaded into a drive is a video CD, 

40 an audio CD or a multisession CD having a CD-ROM 
session; (e) determining whether a predetermined file 
system exists, if it is determined In step (d) that the disc 
Is a multisession CD and that a corresponding session 
Is a CD-ROM session; (f) deformatting a DVD appllca- 

45 tion on the user area of the disc when the predetermined 
file system exists and providing first deformatted data; 
and (g) decoding the first deformatted data to restore 
the original A/V signal. 

[0028] The method may further comprise: (h) defor- 
ce matting a CD application which has been read from a 
loaded disc, if It is determined in step (d) that the disc Is 
a video CD or an audio CD, or that the disc is a multis- 
ession CD and that a corresponding session Is an audio 
CD session or a video CD session, and providing sec- 
ss ond deformatted data; and (i) decoding the second de- 
formatted data to restore the original A/V signal. 
[0029] The method may comprise: (d) detemnining 
whether a disc loaded into a drive is an audio CD, by 
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analyzing control infornnation in a sub-Q area of the 
lead-in area of the disc, and if the loaded disc is an audio 
CD, playing the audio CD, and otherwise, determining 
whether or not the disc is a video CD by analyzing top 
of contents (TOC) information; (e) analyzing the video 
CD information on the first track and playing a video CD 
according to analyzed video CD information, if it is de- 
termined in step (d) that the disc is a video CD, and, if 
it is determined in step (d) that the disc is not even a 
video CD, analyzing TOC information to determine 
whether or not the disc is a multisession CD including a 
CD-ROM session; and (f) analyzing a UDF and repro- 
ducing DVD data If it is determined in step (e) that the 
disc is a multisession CD and that a corresponding ses- 
sion is a CD-ROM session. 

[0030] The method of may further comprise: (d) de- 
termining whether a disc loaded Into a DVD/CD-ROM 
dual-purpose drive Is a DVD or a CD, by checking the 
physical structure of the disc; (e) determining whether 
the disc Is an audio CD, a video CD or a multisession 
CD having a CD-ROM session, if it is determined in step 
(d) that the physical structure of the disc is a CD; (f) de- 
termining whether a predetermined file systeni exists, if 
it is determined in step (d) thai the physical structure of 
the disc is a DVD or If it is determined in step (e) that 
the disc is a multisession CD and that a corresponding 
session Is a CD-ROM session; (g) deformatting a DVD 
application read from the loaded disc, when the prede- 
termined file system exists, and providing first deformat- 
ted data; and (h) decoding the first deformatted data to 
restore the original AA/ signal. 

[0031] The method may further comprise: (i) defor- 
matting a CD application, which has been read from the 
loaded disc, if it is determined in step (e) that the CD is 
a video CD or audio CD, or that the CD is a multisession 
CD and that a corresponding session is an audio CD 
session or a video CD session, and providing second 
deformatted data; and (j) decoding the second defor- 
matted data to restore the original AA/ signal. 
[0032] The method may further comprise: (d) deter- 
mining whether a disc loaded into a DVD/CD-ROM dual- 
purpose drive is a DVD or CD. by analyzing the physical 
structure of the disc; (e) determining whether the disc is 
an audio CD, by analyzing control information in a sub- 
O area of the lead-in area of the disc, if it is determined 
in step (d) that the physical structure of the disc Is a CD, 
and playing an audio CD if the disc Is an audio CD. and, 
otherwise, determining whether or not the disc Is a video 
CD by analyzing TOC Information; (f) analyzing video 
CD information on the first track and playing a video CD 
according to analyzed video CD Information, If It is de- 
termined in step (e) that the disc is a video CD, and, if 
it is determined In step (e) that the disc is not a video 
CD, determining whether or not the CD Is a multisession 
CD having a CD-ROM session; and (g) analyzing a UDF 
and reproducing DVD data if it is determined in step (e) 
that the disc has the physical structure of a DVD or if it 
is determined in step (f) that the CD is a multisession 
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CD and that a corresponding session is a CD-ROM ses- 
sion. 

[0033] For a better understanding of the invention, 
and to show how embodiments of the same may be car- 
5 ried into effect, reference will now be made, by way of 
example, to the accompanying diagrammatic drawings 
In which: 

Figure 1 is a view illustrating an example of a typical 

multisession CD; 

Figure 2 is a view illustrating the structure of a mul- 
tisession disc according to an embodiment of the 
present invention; 

Figure 3 is a block diagram illustrating a recording 
apparatus according to an embodiment of the 
present invention; 

Figure 4 is a block diagram illustrating a reproduc- 
ing apparatus according to an embodiment of the 
present invention; 

Figure 5 is a block diagram illustrating a reproduc- 
ing apparatus according to another embodiment of 
the present invention; 

Figure 6 is a flowchart illustrating a reproducing 
method according to an embodiment of the present 

invention; and 

Figure 7 is a flowchart illustrating a reproducing 
method according to another embodiment of the 
present invention. 

[0034] Reference will now be made in detail to the 
present preferred embodiments of the present inven- 
tion, example of which are Illustrated in the accompany- 
ing drawings, wherein like reference numerals refer to 
the like elements throughout. The embodiments are de- 
scribed below in order to explain the present invention 
by referring to the figures. 

[0035] An example of the structure of a disc according 
to the present Invention Is shown in Figure 2, and a CD, 
a CD-R (Recordable) or a CD-RW (Rewritable) is used 
as the disc medium. The format of a multisession CD is 
used on a physical medium. In Figure 2, an audio CD 
session 11 and a CD-ROM session 21 are defined on 
the multisession CD. That Is, a lead-in area 22, a user 
area 23. and a lead-out area 24 are distinguished in the 
CD-ROM session 21 . Thus, both control Information in 
the lead-in area 22 and TOC information use the same 
format as a general CD-ROM format. For example, the 
control Information recorded in a sub-Q area of the lead- 
in area does not correspond to an audio CD. That is, the 
format used on the CD-ROM session 21 is a type of for- 
mat for a CD-ROM which is different to the format of an 
audio CD or a video CD. 
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[0036] The logical format of the CD-ROM user area 
23 according to the present invention follows a DVD for- 
mat The DVD format is based on a file system which Is 
called a universal disk format (UDF). The specifications 
of a file system 25 for a DVD and a DVD application 26 
which is based on the file system have already been de- 
fined by the DVD forum. 

[0037] In the disc of the present invention, as shown 
in Figure 2, the lead-in area 22 and the lead-out area 24 
are recorded In the format of a CD-ROM. The logical 
volume area of the user area 23 records the DVD appli- 
cation 26 based on the file system 25 such as a UDF 
file system or a UDF bridge format. Here, the UDF 
bridge format is a format where a UDF, and an interna- 
tional standard organization (ISO) 9660 format which is 
used in general CD-ROMs, coexist. A CD-ROM drive 
installed in a computer requires the ISO 9660 format to 
read a disc, so the UDF bridge format is used. However, 
the file system format can Include only the UDF If the 
formats for the file system are all changed into the UDF 
with the lapse of time. 

[0038] Figure 3 is a block diagram illustrating an em- 
bodiment of a disc recording apparatus according to the 
present invention, including a DVD application AA/ en- 
coder 1 02. a DVD application formatter 1 04, a CD-ROM 
formatter 106, a multisession CD formatter 108, a CD 
application AA/ encoder 110, a CD application formatter 
112 and a recording processor 114. 
[0039] The DVD application AA/ encoder 102 en- 
codes received audio and/or video (A/V) signals in ac- 
cordance with a DVD application. If a video signal is re- 
ceived, it is coded using a specification which is defined 
in a DVD video application book, and a coded video 
stream is provided. If an audio signal is received, it is 
encoded using a specification which is defined in a DVD 
audio application book, and an encoded audio stream 
is provided. The DVD application formatter 1 04 formats 
the encoded A/V streams received from the DVD appli- 
cation A/V encoder 102. and the information associated 
with the corresponding streams using a file system of a 
UDF or a UDF bridge format. 

[0040] The CD-ROM formatter 106 writes the DVD 
application formatted data received from the DVD appli- 
cation formatter 104 to the user area on the CD-ROM 
session, and writes lead-in data and lead-out data, 
which are defined in the CD-ROM format, to the lead-in 
area and the lead-out area on the CD-ROM session. 
Thus, the CD-ROM formatter 106 provides CD-ROM 
formatted data to the multisession CD formatter 108. 
[0041] The CD application /W encoder 110 encodes 
received A/V signals in accordance with a CD applica- 
tion. The CD application formatter 112 formats the en- 
coded A/V streams received from the CD application N 
V encoder 110 using a CD application format, and pro- 
vides CD application formatted data to the multisession 
CD formatter 108. 

[0042] The multisession CD formatter 108 writes CD 
application formatted data received from the CD appli- 



cation formatter 1 1 2 in an audio session format or a vid- 
eo session format, and writes CD-ROM formatted data 
received from the CD-ROM formatter 106 in a CD-ROM 
session format, thereby forming a multisession CD. The 

5 recording processor 1 1 4 signal-processes multisession 
CD formatted data received from the multisession CD 
formatter 108. and records the resultant data on a CD. 
[0043] Figure 4 is a block diagram illustrating an em- 
bodiment of a reproducing apparatus according to the 

10 present invention. The reproducing apparatus includes 
a CD-ROM drive 202, a CD differentiator 204, a CD ap- 
plication deformatter 206, a CD application A/V decoder 
208, a multisession CD differentiator 210, a UDF ana- 
lyzer 212, a DVD application deformatter 214, and a 

IS DVD application A/V decoder 2 1 6. 

[0044] When a disc is loaded into the CD-ROM drive 
202 which supports an 8x-speed or faster transmission 
rate and accesses an audio CD. a video CD, and a mul- 
tisession CD, the CD differentiator 204 determines 

20 whether the loaded disc is a general audio C D or a gen- 
eral video CD. That is, the CD differentiator 204 deter- 
mines whether the disc loaded into the CD-ROM drive 
202 is an audio CD, using the control information in the 
sub-Q area of the lead-in area on the disc. If it is deter- 

2S mined that the disc is not an audio CD, the CD differen- 
tiator 204 analyzes TOC information to determine 
whether the disc is a video CD. Then, the CD differen- 
tiator 204 provides a differentiation signal representing 
that the loaded disc is either an audb CD or a video CD 

30 to the CD application deformatter 206. On the other 
hand, if it is determined that the disc is neither an audio 
CD nor a video CD, the CD differentiator 204 provides 
a differentiation signal representing the result of the de- 
termination to the multisession CD differentiator 210. 

35 [0045] The CD application deformatter 206 deformats 
data which has been picked up from the disc according 
to the differentiation signal representing that the loaded 
disc is either an audio CD or a video CD, in accordance 
with an audio CD application or a video CD application. 

40 The CD application A/V decoder 208 decodes CD ap- 
plication deformatted data to output the original A/V sig- 
nal. 

[0046] The multisession CD differentiator 210 analyz- 
es TOC information again to determine whether the 

45 loaded disc is a multisession CD having a CD-ROM ses- 
sion, if the differentiation signal representing that the 
loaded disc is neither an audio CD nor a video CD is 
received from the CD differentiator 204. If it is deter- 
mined that the loaded disc is a multisession CD and a 

so corresponding session is a CD-ROM session, a differ- 
entiation signal representing the result of the determi- 
nation is provided to the UDF analyzer 212. If it is de- 
termined that the loaded disc is a multisession CD and 
a corresponding session is an audb CD session or a 

ss video CD session, a differentiation signal representing 
the result of the determination is provbed to the CD ap- 
plicatbn deformatter 206. 

[0047] The UDF analyzer 212 determines whether a 
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UDF file system exists on tlie CD-ROIVl session, if the 
differentiation signal representing that the loaded disc 
is a multlsession CD and a corresponding session is a 
CD-ROM session is received from the multisession CD 
differentiator 210. If it is determined that the disc has a 
UDF file system and that the file system is used for DVD 
application, the DVD application deformatter 21 4 defor- 
mats DVD application deformatted data read from the 
disc. The DVD application A/V decoder 216 decodes 
DVD application deformatted data to output the original 
AA/ signal. 

[0048] The reproducing apparatus shown in Figure 4 
piays general CDs (e.g., an audio CD and a video CD) 
and a multisession CD proposed by embodiments of the 
present invention in which a DVD application session is 
included. However, the present invention is also appli- 
cable to an apparatus for playing only multisession CDs 
including a DVD application session without playing 
general CDs, the apparatus capable of including the 
CD-ROM drive 202, the CD differentiator 204, the mul- 
tisession CD differentiator 210. the UDF analyzer 212, 
the DVD application deformatter 214, and the DVD ap- 
plication AA/ decoder 216. 

[0049] In Figure 4, the CD differentiator 204 and the 
multisession CD differentiator 210 are separately in- 
stalled, but a single differentiator can perform the deter- 
minations of the above two differentiators by analyzing 
the TOC< information in the lead-in area. Thai is, as for 
the single differentiator, if it is determined that the disc 
loaded into the CD-ROM drive 202 is either a video CD 
or an audio CD, a differentiation signal representing the 
result of the determination is provided to the CD appli- 
cation deformatter 206. If it is determined that the loaded 
disc is a multisession CD and a corresponding session 
is a CD-ROM session, a corresponding differentiation 
signal Is provided to the UDF analyzer 21 2. On the other 
hand, if it is determined that the loaded disc is a multis- 
ession CD and a corresponding session is an audio CD 
session or a video CD session, a corresponding differ- 
entiation signal is provided to the CD application defor- 
matter 206. . 

[0050] Figure 5 is a block diagram illustrating another 
embodiment of a disc reproducing apparatus according 
to the present invention. The disc reproducing appara- 
tus includes a DVD/CD-ROM drive 302, a DVD/CD dif- 
ferentiator 304, a CD differentiator 306, a CD application 
deformatter 308, a CD application AA/ decoder 310, a 
multisession CD differentiator 31 2, a UDF analyzer 31 4, 
a DVD application deformatter 316. and a DVD applica- 
tion A/V decoder 31 8, and can play both a general DVD 
and a disc in which a DVD application session is includ- 
ed. 

[0051 ] The DVD/C D-ROM drive 302 can access a CD 
(an audio CD, a video CD and a multisession CD), and 
particularly, has a 8x-speed or faster transmission rate 
when the loaded disc is a CD. The DVD/CD differentia- 
tor 304 determines the physical structure of a loaded 
disc. If the loaded disc has a physical structure corre- 



sponding to a CD, the DVD/CD differentiator 304 pro- 
vides a differentiation signal representing that the phys- 
ical structure of the disc corresponds to a CD. to the CD 
differentiator 306. but if the loaded disc has a physical 

5 structure corresponding to a DVD, the DVD/CD differ- 
entiator 304 provides a differentiation signal represent- 
ing that the physical structure of the disc corresponds 
to a DVD, to the UDF analyzer 314. 
[0052] The CD differentiator 306 determines if the CD 

10 is an audio CD, a video CD, or neither an audio CD nor 
a video CD, if the differentiation signal representing that 
the loaded disc is a CD is received from the DVD/CD 
differentiator 304. If the CD is either an audio CD or a 
video CD, the CD differentiator 306 provides a differen- 

is tiation signal representing that the CD is either an audio 
CD or video CD, to the CD application deformatter 308. 
If the CD is neither an audio CD nor a video CD, the CD 
differentiator 306 provides a differentiation signal repre- 
senting the result of the determination to the multises- 

20 sion CD differentiator 312. 

[0053] The multisession CD differentiator 312 deter- 
mines whether or not the loaded disc is a multisession 
CD having a CD-ROM session, if it is determined that 
the loaded disc is neither an audio CD nor a video CD. 

25 If it is determined that the loaded disc is a multisessbn 
CD and a corresponding session is a CD-ROM session,- 
a corresponding differentiation signal is provided to the 
UDF analyzer 31 4. If it is determined that the loaded disc 
is a multisession CD and a corresponding session is an 

30 audio CD session or a video CD session, a correspond- 
ing differentiation signal is provided to the CD applica- 
tion deformatter 308. 

[0054] The structures and operations of the CD appli- 
cation deformatter 308, the CD application A/V decoder 
35 310, the multi-session CD differentiator 312. the UDF 
analyzer 314, the DVD application deformatter 316, and 
the DVD application A/V decoder 318 are the same as 
those shown in Figure 4, so they will not be described 
again. 

40 [0055] Figure 6. which is a flowchart illustrating an 
embodiment of a disc reproducing method according to 
the present invention, will now be described with refer- 
ence to the disc reproducing apparatus shown in Figure 
4. First, the information in the lead-in area of a disc load- 

45 ed into the CD-ROM drive 202 is read, in step S101. 
Then, the control information in the sub-Q area of the 
lead-in area Is analyzed, in step S102. If It is determined 
In step SI 03 that the control information in the sub-Q 
area corresponds to an audio CD, an audio title stored 

50 on the audio CD is played, In step SI 04. If It is deter- 
mined in step SI 03 that the control information in the 
sub-Q area does not correspond to an audio CD, TOC 
information is analyzed, in step 8105. 
[0056] If it is determined in step SI 06 that the ana- 

55 lyzed TOC information corresponds to a video CD, video 
CD information is read from a first track, in step S107. 
Then, a video title stored in the video CD is played ac- 
cording to the read first track information, in step S108. 
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[0057] Another determination as to whether or not the 
loaded disc is a mult (session CD is made, if it is deter- 
mined in step SI 06 that the loaded disc is not a video 
CD according to the analyzed TOC information, in step 
SI 09. If the loaded disc is a muttisession CD, another 
determination as to whether or not a corresponding ses- 
sion is a CD-ROM session is made in step 8110. If it is 
determined in step 8110 that the corresponding session 
is a CD-ROM session, a UDF is analyzed in step 8111, 
and then it is determined whether or not a DVD applica- 
tion exists in the CD-ROM session in step S1 12. If it is 
determined in step S112 that a DVD application exists. 
DVD data is reproduced in step S1 13. Otherwise, the 
disc reproducing process is concluded. 
[0058] If it is determined in step S1 10 that the loaded 
disc is a multisession CD but a corresponding session 
is not a CD-ROM session, another determination as to 
whether or not the corresponding session is an audio 
CD session is made in step S1 14. If the corresponding 
session is an audio CD session, the step S1 04 of playing 
the audio CD is perfomried. Othenwise. a determination 
as to whether the corresponding session is a video CD 
session is made In step S1 15. If it is determined in step 
S 1 1 5 that the corresponding session is a video CD ses- 
sion, the step 8107 of analyzing the information record- 
ed on the first track of the corresponding session is per- 
formed, and then the step 8108 of playing the video CD 
according to the analyzed information recorded on the 
first track is performed. Otherwise, the disc reproducing 
method is concluded. 

[0059] Figure 7, which is a flowchart illustrating anoth- 
er embodiment of a disc reproducing method according 
to the present invention, will now be described with ref- 
erence to the reproducing apparatus shown in Figure 5. 
In Figure 7, the physical structure of a disc loaded into 
the DVD/CD-ROM drive 302 is checked, in step 8201. 
A determination as to whether or not the physical struc- 
ture of the loaded disc is a CD is made in step 8202. If 
the physical structure thereof is a CD, the control infor- 
mation In the lead-ln area is read in step S203. Steps 
S203 through S217 are the same as the steps SI 01 
through 81 1 5 shown in Figure 6. so they will not be de- 
scribed again. 

[0060] On the other hand, if it is determined in step 
8202 that the physical structure of the loaded disc is not 
a CD, another determination as to whether or not the 
physical structure thereof is a DVD is made in step 
S218. If it is determined in step 82 18 that the loaded 
disc is a DVD. the step 821 3 of analyzing a UDF is per- 
formed. Otherwise, the process is concluded. 
[0061] As described above, the recording apparatus 
according to the present invention can record data, in- 
cluding a DVD application, on a multisession CD, and 
the multisession CD can be reproduced by the repro- 
duction apparatus according to the present invention. 
Also, the present invention can be used for music video 
or presentation which requires reproduction for a short 
period of time using low-priced CD media, since DVD 



applications can be recorded on and reproduced from 
the CD media to obtain a multi -function, which is possi- 
ble in DVD application, with a high image quality and a 
high sound quality. 

s [0062] Since the disc proposed by the present inven- 
tion is a multisession CD, an audio CD session and a 
CD-ROM session including a DVD application can co- 
exist on the disc. Therefore, general CD players will re- 
produce audio information, DVD players will reproduce 

10 the information in a DVD application, and audio CD play- 
ers, which support a multisession CD including a DVD 
application, will reproduce the DVD application informa- 
tion as well as audio Information. 
[0063] The reader's attention is directed to all papers 

IS and documents which are fifed concurrently with or pre- 
vious to this specification in connection with this appli- 
cation and which are open to public inspection with this 
specification, and the contents of all such papers and 
documents are incorporated herein by reference. 

20 [0064] Ail of the features disclosed in this specifica- 
tion (Including any accompanying claims, abstract and 
drawings), and/or all of the steps of any method or proc-A 
ess so disclosed, may be combined In any combination, 
except combinations where at least some of such fea- 

25 tures and/or steps are mutually exclusive. 

[0065] Each feature disclosed in this specification (in- 
cluding any accompanying claims, abstract and draw- 
ings), may be replaced by alternative features serving 
the same, equivalent or similar purpose, unless ex- 

30 pressly stated otherwise. Thus, unless expressly stated 
otherwise, each feature disclosed is one exampl.e only 
of a generic series of equivalent or similar features. 
[0066] The invention is not restricted to the details of 
. the foregoing embodiment(s). The invention extend to 

35 any novel one, or any novel combination, of the features 
disclosed in this specification (including any accompa- 
nying claims, abstract and drawings), or to any novel 
one. or any novel combination, of the steps of any meth- 
od or process so disclosed. 

40 

Claims 

1. A multisession disc including a compact disc read 
45 only memory (CD-ROM) session (21), in which a 

lead-in area (22), a lead-out area (24), and a user 
area (23), each having a CD-ROM format, are dis- 
tinguished, and a digital versatile disc (DVD) appli- 
cation format (26) based on a predetermined file 
so system (25) is recorded in the user area (23). 

2. The disc of claim 1 , wherein the predetermined file 
system (25) is a universal disc format (UDF). 

ss 3. The disc of claim 1 , wherein the predetermined file 
system (25) is a universal disc format (UDF) bridge 
format. 
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4. An apparatus for recording/reproducing data on/ 
from a multisession disc including a CD-ROM ses- 
sion (21) in which a lead-in area (22), a lead-out ar- 
ea (24) and a user area (23) each having a CD-ROM 
format are distinguished, the apparatus comprising: 

a first encoder (102) for encoding received au- 
dio and/or video (AA/) signals in a DVD format 
to provide an A/V stream; 

a first formatter (106) for formatting the AA/ 
stream in a predetermined file system for DVD 
application; and 

a second formatter for writing data formatted in 
the predetermined file system to the user area, 
formatting data for the lead-in area and the 
lead-out area In a CD-ROM format, and writing 
CD-ROM formatted data to the lead-in area and 
the lead-out area. 

5. The apparatus of claim 4. further comprising: 

a second encoder (110) for encoding received 
audio and/or video (A/V) signals in accordance 
with a CD application to provide an A/V stream; 

a third formatter (112) for formatting the A/V 
stream received from the second encoder in a 
CD application format; and 

a fourth formatter (108) for writing the output of 
■ the second formatter (106) in a CD-ROM ses- 
sion format and writing the output of the third 
formatter (112) in a CD session format, to pro- 
vide multisession CD formatted data. 

6. The apparatus of claim 4, wherein the predeter- 
mined file system is a universal disc format (UDF). 

7. The apparatus of claim 4, wherein the predeter- 
mined file system is a universal disc format (UDF) 
bridge format. 

8. The apparatus of claim 4. further comprising: 

a differentiator (204, 210) for determining 
whether a disc loaded into a drive is a video 
CD, an audio CD, or a multisession CQ having 
a CD-ROM session; 

an analyzer (21 2) for analyzing whether a pre- 
determined file system exists, if it is determined 
by the differentiator (204, 210) that the disc is 
a multisession CD and that a corresponding 
session is a CD-ROM session; 

a first deformatter (21 4) lor deformatting a DVD 



application when the predetermined file system 
exists, and providing first deformatted data; 
and 

5 a first decoder (216) for decoding the first de- 

formatted data to restore the original A/V sig- 
nal. 

9. The apparatus of claim 8, further comprising: 

10 

a second deformatter (206) for deformatting a 
CD application which has been read from a disc 
loaded into a drive, if it is determined by the dif- 
ferentiator (204, 210) that the disc is either a 
IS video CD or an audio CD or that the disc is a 

multisession CD and that a corresponding ses- 
sion is an audio CD session or a video CD ses- 
sion, and providing second deformatted data; 
and 

20 

a second decoder (206) for decoding the sec- 
ond deformatted.data to restore the original A/ 

V signal. 

25 10. The apparatus of claim 4, further comprising: 

a first differentiator (304) for determining 
whether a disc loaded into a DVD/CD-ROM du- 
al purpose drive is a DVD or CD, by checking 
30 the physical structure of the disc; 

a second differentiator (306, 312) for determin- 
ing whether the disc is a video CD, an audio CD 
or a multisession CD having a CD-ROM see- 
ds sion, if it is determined by the first differentiator 
(304) that the disc is a CD; 

an analyzer (314) for analyzing whether a pre- 
determined file system exists, if it is determined 
40 by the second differentiator (306, 31 2) that the 

disc is a multisession CD and that a corre- 
sponding session is a CD-ROM session, or if it 
is determined by the first differentiator (304) 
that the disc is a DVD; 

45 

a first deformatter (31 6) for deformatting a DVD 
application stored on the disc loaded into the 
drive if the predetermined file system exists and 
providing first deformatted data; 

so 

a first decoder (318) for decoding the first de- 
formatted data to restore the original A/V sig- 
nal; 

55 a second deformatter (308) for deformatting a 

CD application which has been read from the 
loaded disc, if it is determined by the second 
differentiator (306, 312) that the disc is either a 
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video CD or audio CD, or that the disc is a mul- 
tisession CD and that a corresponding session 
is an audio CD session or a video CD session, 
and providing second deformatted data; and 

a second decoder (310) for decoding the sec- 
ond deformatted data to restore the original A/ 
V signal. 

11. A method for recording/reproducing data on/from a 
multisession disc having a CD-ROIV^ session in 
which a lead-in area, a lead-out area, and a user 
area each having a CD-ROM format, are distin- 
guished, comprising: 

(a) encoding received audio and/or video (A/V) 
signals in a DVD format to provide an A/V 
stream; 

(b) formatting the AJV stream in a predeter- 
mined file system for DVD application; and 

(c) writing data formatted in the predetermined 
file system to the user area, formatting data for 
the lead-in area and the lead-out area in a CD- 
ROM format, and writing CD-ROM formatted 
data to the lead-in area and the lead-out area, 
to provide first formatted data. 

12. The method of claim 11 , further comprising: 

(d) encoding received audio and/or video (A/V) 
signals In accordance with a CD application to 
provide an A/V stream; 

(e) formatting the A/V stream in a CD applica- 
tion format to provide second formatted data; 
and 

(f) writing the first formatted data in a CD-ROM 
session format and writing the second format- 
ted data in a CD session format, to provide mul- 
tisession CD formatted data. 

1 3. The method of claim 1 1 , wherein the predetermined 
file system is a universal disc format (UDF). 

1 4. The method of claim 1 1 , wherein the predetermined 
file system is a universal disc format (UDF) bridge 
format. 

15. The method of claim 11, further comprising: 

(d) determining whether a disc loaded into a 
drive is a video CD, an audio CD or a multises- 
sion CD having a CD-ROM session; 

(e) determining whether a predetermined file 



system exists, if it is detenmined in step (d) that 
the disc is a multisession CD and that a corre- 
sponding session Is a CD-ROM session; 

s (f) deformatting a DVD application on the user 

area of the disc when the predetermined file 
system exists and providing first deformatted 
data; and 

10 (g) decoding the first deformatted data to re- 

store the original A/V signal. 

16. The method of claim 15, further comprising: 

IS (h) deformatting a CD application which has 

been read from a loaded disc, if it is determined 
in step (d) that the disc is a video CD or an audio 
CD. or that the disc is a multisession CD and 
that a corresponding session is an audio CD 

20 session or a video CD session, and providing 

second deformatted data; and 

(i) decoding the second deformatted data to re- 
store the original A/V signal. 

25 

17. The method of claim 11, further comprising: 

(d) determining whether a disc loaded into a 
drive is an audio CD, by analyzing control infor- 

30 mation in a sub-Q area of the lead-in area of 

the disc, and if the loaded disc is an audio CD, 
playing the audio CD, and otherwise, determin- 
ing whether or not the disc is a video CD by 
analyzing top of contents (TOG) information; 

35 

(e) analyzing the video CD information on the 
first track and playing a video CD according to 
analyzed video CD information, if It is deter- 
mined in step (d) that the disc is a video CD, 

40 and, if it is determined in step (d) that the disc 

is not even a video CD, analyzing TOC infor- 
mation to determine whether or not the disc is 
a multisession CD including a CD-ROM ses- 
sion; and 

45 

(f) analyzing a UDF and reproducing DVD data 
if it is determined in step (e) that the disc is a 
multisession CD and that a corresponding ses- 
sion is a CD-ROM session. 

so 

18. The method of claim 11 , further comprising: 

(d) determining whether a disc loaded into a 
DVD/CD-ROM dual-purpose drive is a DVD or 

ss a CD, by checking the physical structure of the 

disc; 

(e) determining whether the disc is an audio 
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CD, a video CD or a multisession CD having a 
CD-ROM session, if it is deternnined in step (d) 
that the physical structure of the disc is a CD; 

(f) determining whether a predetermined file s 
system exists, if it is determined in step (d) that 
the physical structure of the disc is a DVD or if 

it is determined in step (e) that the disc Is a mul- 
tisession CD and that a corresponding session 
Is a CD-ROM session; io 

(g) deformatting a DVD application read from 
the loaded disc, when the predetermined file 
system exists, and providing first deformatted 
data; and is 

(h) decoding the first deformatted data to re- 
store the original AA^ signal. 

19. The method of claim 18, further comprising: so 

(i) deformatting a CD application, which has 
been read from the loaded disc, if it is deter- 
mined in step (e) that the CD is a video CD or 
audio CD, or that the CD is a multisession CD 2S 
and that a corresponding session is an audio 
CD session or a video CD session, and provid- 
ing second deformatted data; and 

(j) decoding the second deformatted data to re- 30 
store the original A/V signal, 

20. The method of claim 11 , further comprising: 

(d) determining whether a disc loaded into a 3S 
DVD/CD-ROM dual-purpose drive is a DVD or 
CD, by analyzing the physical structure of the 
disc; 

(e) determining whether the disc is an audio 40 
CD, by analyzing control information in a sub- 

Q area of the lead-in area of the disc, if it is de- 
termined in step (d) that the physical structure 
of the disc is a CD, and playing an audio CD if 
the disc is an audio CD, and, otherwise^ deter- 4S 
mining whether or not the disc is a video CD by 
analyzing TOC information; 

(f) analyzing video CD information on the first 
track and playing a video CD according to an- so 
alyzed video CD information, if it is determined 

in step (e) that the disc is a video CD, and, if it 
is determined in step (e) that the disc is not a 
video CD, determining whether or not the CD 
is a multisession CD having a CD-ROM ses- ss 
sion; and 

(g) analyzing a UDF and reproducing DVD data 



if it is determined in step (e) that the disc has 
the physical structure of a DVD or if it is deter- 
mined in step (f) that the CD is a multisession 
CD and that a corresponding session is a CD- 
ROM session. 
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